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(54) DISPLAY CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a high frequency noise in a display 
circuit displaying that a voltage of a battery is lowered. 
SOLUTION: This display circuit is provided with a detection circuit 23 
detecting it when the voltage of the battery 1 0 is lowered to a prescribed 
value, a forming circuit 24 outputting a pulse P24 with a prescribed period 
when the voltage of the battery 10 is the prescribed value or below and first 
to fourth transistors Q31-Q34 on/off controlled by the pulse P24. When the 
pulse 24 is one side level, the transistors Q31, Q34 are turned off, and the 
transistors Q32, Q33 are turned on, and a capacitor C31 is connected to the 
battery 10. When the pulse P24 is another level, the transistors Q31, Q34 are 
turned on, and the transistors Q32, Q33, are turned off, and a series circuit 
between the capacitor C31 and the battery 10 is connected to an LED D31. 
At this time, the period that the voltage of the series circuit is supplied to 
the LED D31 is limited. 
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CLAIMS 



[Claim(s)] 

[Claim 1] When the electrical potential difference of a cell falls to a predetermined value, it is controlled 
by the detection output of the detector which detects this, and this detector and the electrical potential 
difference of the above-mentioned cell is below the above-mentioned predetermined value, The 
formation circuit which outputs the pulse of a predetermined period, a capacitor, and LED, When the 
above-mentioned pulse is one level, while it has the resistor connected to the serial at this LED, the 1 st 
in which on-off control is carried out by the above-mentioned pulse - the 4th switching element, and 
setting the 1st and 4th switching elements of the above to OFF When the above-mentioned pulse is the 
level of another side, while it connects the above-mentioned capacitor to the above-mentioned cell, and 
setting the 1st and 4th switching elements of the above to ON by setting the 2nd and 3rd switching 
elements of the above to ON The display circuit which restricted the period when the series circuit of 
the above-mentioned capacitor and the above-mentioned cell is connected to Above LED at, using the 
2nd and 3rd switching elements of the above as off at, and the electrical potential difference of the 
above-mentioned series circuit is supplied to Above LED. 

[Claim 2] The display circuit which restricted the period when the above-mentioned resistor restricts at 
the current which flows to Above LED in a display circuit according to claim 1 , and the electrical 
potential difference of the above-mentioned series circuit is supplied to Above LED. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display circuit of cell voltage. 
[0002] 

[Description of the Prior Art] Portable type a tape recorder, a radio set, etc. have many models which 
use two dry cells as a power source. Moreover, when the dry cell has decreased in number, there is also 
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a model of which is made to blink LED and the user was notified. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when two dry cells are used as a power source, 
the rated voltage is set to 3V, but the actual device is designed so that it may operate almost normally, 
until cell voltage falls to about 1.4 V-1 V. However, the lighting electrical potential difference of general 
LED (electrical potential difference required for making LED turn on.) Forward voltage is about 2V. 
[0004] Therefore, when cell voltage falls, in order to blink LED, it is necessary to carry out the pressure 
up of the cell voltage with a DC-DC converter. And after changing cell voltage into the pulse voltage of 
a high frequency by the blocking oscillator circuit and carrying out the pressure up of this pulse voltage 
by the transformer generally, in such a case, it rectified and the target direct current voltage has been 
obtained to it. 

[0005] However, if the blocking oscillator circuit oscillated on a high frequency is established in a tape 
recorder with a radio set or radio, the oscillation pulse and higher harmonic will jump into a receiving 
circuit as a RF noise, and will be outputted to it from a loudspeaker or headphone as a noise sound. 
Since especially AM receiving circuit uses a bar antenna (ferrite antenna), a high frequency noise will 
jump in on big level easily, and it will become a noise sound. 
[0006] This invention tends to solve such a trouble. 
[0007] 

[Means for Solving the Problem] For this reason, when the electrical potential difference of a cell falls to 
a predetermined value in this invention, When it is controlled by the detection output of the detector 
which detects this, and this detector and the electrical potential difference of the above-mentioned cell 
is below the above-mentioned predetermined value. The formation circuit which outputs the pulse of a 
predetermined period, a capacitor, and LED, When the above-mentioned pulse is one level, while it has 
the resistor connected to the serial at this LED, the 1st in which on-off control is carried out by the 
above-mentioned pulse - the 4th switching element, and setting the 1 st and 4th switching elements of 
the above to OFF When the above-mentioned pulse is the level of another side, while it connects the 
above-mentioned capacitor to the above-mentioned cell, and setting the 1 st and 4th switching elements 
of the above to ON by setting the 2nd and 3rd switching elements of the above to ON The 2nd and 3rd 
switching elements of the above are made off, the series circuit of the above-mentioned capacitor and 
the above-mentioned cell is connected to Above LED, and the electrical potential difference of the 
above-mentioned series circuit considers as the display circuit which restricted the period supplied to 
Above LED. Therefore, the charge electrical potential difference of a capacitor and the electrical 
potential difference of a cell are added, this addition electrical potential difference is supplied to LED, 
and LED lights up. 
[0008] 

[Embodiment of the Invention] In drawing 1 , a sign 10 shows the cell for power sources, and the rated 
output electrical potential difference of this cell 10 is 3V. Moreover, IC and the sign D31 to which a sign 
20 detects this when the electrical potential difference of a cell 10 falls to the predetermined 
termination electrical potential difference VTH are LED which notifies a user of this by flashing, when a 
cell 10 falls to the termination electrical potential difference VTH. 

[0009] And in IC20, while series connection of a constant current source 21 and the reference diode 22 
is carried out, reference voltage is formed and this reference voltage is supplied to the electrical- 
potential-difference comparator circuit 23 for electrical-potential-difference detection, the electrical 
potential difference of a cell 10 is supplied to a comparator circuit 23. In this way, in a comparator 
circuit 23, the fall of the electrical potential difference of a cell 10 is detected, when the electrical 
potential difference of a cell 10 is higher than the termination electrical potential difference VTH, it is 
set to "L", and at the time of below the termination electrical potential difference VTH, the detection 
electrical potential difference V23 used as "H" is taken out. 

[0010] Furthermore, in IC20, an electrical potential difference V23 is supplied to the astable 



multivibrator 24 for pulse formings, from that output terminal Q, the pulse P24 reversed with the period o 
of m seconds - 500 2 seconds is taken out at the time of V23="H", and this pulse P24 is supplied to 
the base of the transistor 25 of an open collector. 

[001 1] Moreover, while current Rhine of the electrode by the side of the gland of the -> cell 10 between 
collector emitters of the capacitor C31 -> transistor Q33 for -> pressure ups between emitter 
collectors of the electrode -> transistor Q32 by the side of hot of a cell 10 is constituted The electrode 
by the side of hot of a cell 10 -> current Rhine of the electrode by the side of the gland of the -> cell 
10 is constituted between the emitter collectors of a transistor Q31 between the collector emitters of 
the -> resistor R31 ->LED(D31) -> capacitor C31 -> resistor R32 -> transistor Q34. 
[0012] Furthermore, while the collector of a transistor 25 is connected to the base of transistors Q31, 
Q33, and Q35, the collector of a transistor Q35 is connected to the base of transistors Q32 and Q34 f 
and the emitter of a transistor Q35 is grounded. 

[0013] According to such a configuration, according to the level of a pulse P24, transistors Q31-Q35 
serve as ON or OFF, and the equal circuit comes to be shown in drawing 2 . 
[0014] That is, when the electrical potential difference of a cell 10 is higher than the termination 
electrical potential difference VTH, it is V23= "L", and thereby, the astable multivibrator 24 has stopped 
and has become P24= "L." 

[0015] And at the time of P24= "L", since a transistor 25 is off, as shown also in drawing 2 A, a 
transistor Q31 is also off. Moreover, since the transistor 25 is off, a transistor Q35 is ON, thereby, a 
transistor Q32 is also ON and a transistor Q34 is off [ a transistor ]. Furthermore, since the transistor 
25 is off, a transistor Q33 is ON. 

[0016] Therefore, at the time of P24= "L", since the display circuit of drawing 1 R> 1 is shown by the 
equal circuit of drawing 2 A, LED (D31) is not turned on irrespective of the electrical potential difference 
of a cell 10. Moreover, at the time of this P24= "L", the capacitor C31 is always charged by the polarity 
of drawing through current Rhine of the electrode by the side of the gland of the electrode -> transistor 
Q32 -> capacitor C31 -> transistor Q33 -> cell 10 by the side of hot of a cell 10. 

[0017] On the other hand, if the electrical potential difference becomes low to the termination electrical 
potential difference VTH along with use of a cell 10, this will be detected by the comparator circuit 23, it 
will become V23="H", and an astable multivibrator 24 will start an oscillation, and a pulse P24 will come 
to repeat "L" level and "H" level with a predetermined period, as shown for example, in drawing 3 A. 
[0018] and period TL of P24= "L" #### — it becomes the equal circuit too shown in drawing 2 A, and 
LED (D31) is not turned on. Moreover, a capacitor C31 is quickly charged with the electrical potential 
difference of a cell 10. 

[0019] However, period TH of P24="H" If it becomes, since a transistor 25 will be turned on, as shown 
also in drawing 2 B, a transistor Q31 is also turned on. Moreover, since a transistor 25 is turned on, 
while a transistor Q35 becomes off and a transistor Q32 also becomes off by this, a transistor Q34 is 
turned on. Furthermore, since a transistor 25 is turned off, a transistor Q33 is turned off. 
[0020] Therefore, the display circuit of drawing 1 R> 1 is shown by the equal circuit of drawing 2 B, and 
if it rewrites further in order to make this drawing 2 B legible, it will become like drawing 2 C at the 
period of P24="H". That is, the series connection of a cell 10 and the capacitor C31 is carried out to 
the period of P24="H", the electrical potential difference of a cell 10 and the charge electrical potential 
difference of a capacitor C3 1 are added to it, and the addition electrical potential difference is 
impressed to LED (D31). And a capacitor C31 is Period TL at this time. Since it charges to that cell 
voltage by the cell 10, the addition electrical potential difference of the electrical potential difference of 
a cell 10 and the electrical potential difference of a capacitor C31 is set to the twice, i.e., about 2 V, of 
the electrical potential difference of a cell 10. Therefore, LED (D31) will be turned on. 
[0021] And in the display circuit of drawing 1 , since the condition (putting out lights) of drawing 2 A and 
the condition (lighting) of drawing 2 B and C wind by turns, change and are carried out according to the 
level of a pulse P24, LED (D31) will blink according to the period of a pulse P24. 
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[0022] However, it is Period TH in this case. Die length is set up as follows. Namely, drawing 3 shows 
the voltage waveform of each part, and is an electrical potential difference VCAP. The electrical 
potential difference between terminals of a capacitor C31 and an electrical potential difference V31 are 
the anode electrical potential difference (opposite touch-down) of LED (D31), and an electrical potential 
difference VLED. It is the electrical potential difference between terminals of LED (D31). 
[0023] and clear also from this drawing 3 — as — period TH **** — electrical potential difference 
VCAP between terminals of a capacitor C31 (charge electrical potential difference) although it 
discharges by lighting of LED (D31) and falls gradually — electrical potential difference VCAP between 
this terminal If it is made to discharge until it is set to 0, the electrical potential difference of a cell 1 0 
will come to be impressed to a capacitor C31 through LED (D31) at reversed polarity at this time. 
[0024] And when making LED (D31) turn on using the charge electrical potential difference of a 
capacitor C31, the capacity of dozens of micro F is required as a capacitor C31, therefore a capacitor 
C31 is used as an aluminium electrolytic condenser etc., but a capacitor will be damaged if an electrical 
potential difference is impressed to an electrolytic capacitor at reversed polarity. 
[0025] Then, it is Period TH by choosing the value of a resistor R31 in the circuit of drawing 1 . The 
discharge current of the capacitor C31 which can be set is restricted, and it is Period TH. It is made not 
to be impressed at the termination time in an electrical potential difference to a capacitor C31 at 
reversed polarity. 

[0026] In this way, according to this display circuit, if the electrical potential difference of a cell 10 falls 
to the termination electrical potential difference VTH, a user will be notified of this by flashing of LED 
(D31). And since he is trying to make LED (D31) turn on then with the addition electrical potential 
difference of the electrical potential difference of a cell 10, and the charge electrical potential difference 
of a capacitor C31, even if the electrical potential difference of a cell 10 is lower than the lighting 
electrical potential difference of LED (D31), LED (D31) can be blinked. 

[0027] Moreover, although a pulse P24 is used, the period is the flashing period of LED (D31), i.e., about 
500m second -2 second, and a noise failure is not done, even if it can suppress generating of a high 
frequency noise sharply, therefore uses it for a tape recorder with a radio set or radio, since it can 
consider as a far low frequency compared with the case where a pressure up is carried out by the 
blocking oscillator circuit. 

[0028] Furthermore, since an electrical potential difference is not impressed to reversed polarity even if 
capacitors C31 are capacitors of an owner polarity, such as an electrolytic capacitor, a capacitor C31 is 
not damaged. 

[0029] In the example shown in drawing 4 , it is the case where the collector output of a transistor 25 is 
supplied to a transistor Q31 through a differential circuit 32. Therefore, in this case, by setting up the 
time constant of a differential circuit 32, a transistor Q31 can serve as ON, the period when a current 
flows to LED (D31) can be restricted, and it can prevent that an electrical potential difference is 
impressed to a capacitor C31 by this at reversed polarity. 

[0030] In addition, in when LED (D31) is made to turn on when the electrical potential difference 

of a cell 1 0 is higher than the termination electrical potential difference VTH, and it falls to the 
termination electrical potential difference VYH, LED (D31) can also be blinked. 
[0031] 

[Effect of the Invention] According to this invention, if the electrical potential difference of a cell falls to 
a termination electrical potential difference, a user will be notified of this by flashing of LED. And LED 
can be blinked even if the electrical potential difference of a cell is lower than the lighting electrical 
potential difference of LED then. Moreover, since generating of a high frequency noise can be 
suppressed sharply, a noise failure is not done even if it uses it for a tape recorder with a radio set or 
radio. 

[0032] Furthermore, even if the capacitor for pressure ups is a capacitor of an owner polarity, an 
electrical potential difference is not impressed to reversed polarity, and the capacitor is not damaged. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the connection diagram showing one gestalt of this invention. 
[Drawing 2] It is a representative circuit schematic for explaining this invention. 
[Drawing 3] It is a wave form chart for explaining this invention. 
[Drawing 4] It is the connection diagram showing other gestalten of this invention. 
[Description of Notations] 

10 [ — LED. Q31-Q35 / — Transistor ] — A cell, 20 — An electrical-potential-difference detector, 24 
— An astable multivibrator, D31 
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Id/ft-S. OtD, P24= "H" (DmWZit. «?&1 Ot 

a>^>-y-c3it*wj^$nx«a!si o©*be£zi 

>x>i7-C31©^««ffit^So^$n. ^©iragSBEtf 
LED (D31) ICSliQ^n-S. ^E-LT. Z.<Dt&, n> 

7^>i7-c3i«, fflr B iTL \znmi oiz^*)t<Dmmmi£ 

*T?te$nTt.i-5<DT> «?&1 OcDSflEtr^T^-y- 
CSltfmjEiOiJQgmflEkJu mm 1 0 (DWBEcD 2 fg, T 
iftibS. «52Vi)il., Lfc*!oT. LED (D31) 

[0 0 2 1] f l/T, 01©a^[Bl8Sf'*5^T«. /UU 
*P24cOl^;HcLfc#oT. 0 2A©ttl (#j*T) 

I2B, cw^ii l&*t) trficmzmo&Z-zn 

•5£>T. LED (D3l) «A';P7.P24©^ffi(CLfc*^ 

x^arrs^t lefts. 

[0 0 2 2] fcfeb, fflWTH OftS^W 

^-rt)OT> «J£VCAP tta>x>tJ-C31<D«^ra* 
EE, »JEV31«LED (D31) <D7/-K*ffi 

. ttJIVLED BLED (D31) <D«^ra*BET-* 

[0 0 2 3] fUT, Z\<Dm3fribbW<Z>frt£j:olZ, 

EE) VCAP LED (D31) (D£*TtC<fc OMLT* 
miCfiTLTVK^ ^W^Fp1«EEVCAP ^OlC^tS 
$TSl$t5t, »?lfil 0(0*BE*iLED 

(D31) £3i:T:3>x>lJ-C31KjgffitttcEPSn£*l.5 

[0 0 2 4] -tUT, a>x>-y-C31<D3fe*«flE$r^ffl 
LTLED (D31) ZMTZitZmSiZit, ziy^fy^r 
C31tLT^+uF(D^*^STfe0. *r<Dfz#>, n 
> x > D- C 3 Hi T ; V = m» a > ^ > It * i* i: $ tl -5 . 

m«3>x>-y-»cjs?sttfc*flE^^jjp-r'5<!:. a>x> 

[0 0 2 5] fit, 01©I§1KIC*3^T«. fititgR 

^Tt>. zi >x>-y-c3ncjS5gtt^mflE*^sn$ti^t^ 

[0 0 2 6] C7lt. d©*^[p]Kfc:«kntf. *?fil 
OWSEd^ihSEEVTH^TfiT-r^t. uil^LED 

(D31) tfnaa$ns. -etx. ^ 
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(4) 



<Dt%. 0(D*)Ita>x>'-tJ-C31W3fe**HEi: 
OlnffttJEHJ: D L E D (D31) £,6*T$1*5 J: ? Id b 
T^-5©-e» ttfftl 0<D«JE#LED (D31) <D,&*TH 
ffiiDfci^Tfc, LED (D31) £,SiS£2l*5 C 

[0 0 2 7] Sfc. ^;P7.P24£&fflT5^ -?-tf>ffl#J 
I1LED (D3l) O&mmm* -?t£t>*>* 500ml3>~2 6> 

itSJffc/^XOTfg^^tCftlAS Lit** 

[0 0 2 8] n>^>itC31^«»a>5 i >-y- 

[0 0 2 9] H4tC^f Wr^^Tli. h7>^^2 
SOZlP^^m^^lS^lBJi^a 2SraCTh7>v ? X^ 
Q3H:i#M&£n£J§-&T&5. LfcrttoT, 

v 5 X^Q31*^>t7S^TLED (D31) trH^©gSn 

31fc»*ttl£«ffi©»ttSn*C££l»Jl:TS*. 
[0 0 3 0] ft*. ±a*Kfilr>T. fimi OCDttJEftt* 



lk«BEVTH«tO ; fciS^<i:#tC«, LED (D31) ££*T 
31*. *Jt*flEVYHt:TMrFL-fci*» LED (D31) 

[0 0 3 1] 

a»^n-5. fLT. ^<D<h#, ijfi!©tE*5LEDC 
jfitfr«E«fcDt>tt<Tfc. LED4^«S*5ItlJ«Tf 

[0 0 3 2] #JEfflCD3>x>H-* S; A'®tt©=i 
[0B©ffil|iftl&W] 

[Hi] z<D%w<D- : mm*:*-?&mm-c$>z>. 

[0 2] iO«98«rKW*-*fc»0»4iigttH-C*«. 
[S3] uO*«ftRWt4fc»©tt*HT*5. 
[04] iO»W©ttO»IB**-rBa«HT**. 

[*J#©ittW] 

io-ii, 2 o-mjE^mm^ 2 4-^7M 

A-f^U— ^, D31-LED, Q31~Q35- h7>vX 



[01] 



[0 2] 





DS1 



P24= "H* OBMTtO 

Wr- 

osi 



B 




D31 



'R32 
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